Functional capacity of dystrophins carrying deletions in the N-terminal actin-binding domain.
Duchenne muscular dystrophy and Becker muscular dystrophy (BMD) are caused by mutations in the dystrophin gene. Although many in-frame deletions in the dystrophin gene lead to mild cases of BMD, truncations within the N-terminal actin-binding domain (ABD1) typically decrease dystrophin expression and lead to more severe cases of BMD. Because of the large reduction in protein expression, the functional capacity of dystrophin proteins deleted for subportions of ABD1 has been difficult to ascertain. ABD1 contains three actin-binding sequences designated ABS1-3. In the present study, we examined the pathophysiological effects of in-frame actin-binding sequence deletions in the context of a highly functional microdystrophin (DeltaR4-R23/DeltaCT). We delivered microdystrophins into the tibialis anterior muscles of 2-day-old dystrophin-deficient mdx mice using recombinant adeno-associated viral vectors. Muscles expressing microdystrophin with an intact ABD1 displayed normal morphology and specific force generation and were partially protected from contraction-induced injury when evaluated at 4 months of age. In contrast, muscles expressing microdystrophins lacking ABS2 and 3 or ABS3 alone developed significantly lower levels of specific force and were highly susceptible to contraction-induced injury. Microdystrophins with deletions within ABD1 were also less able to protect myofibers from degeneration than was a microdystrophin with the complete ABD1. We conclude that an intact ABD1 is required to support normal contractile properties of skeletal muscle and to protect against myofiber necrosis.